Fluorescence angiograms were performed in 25 patients with aortic coarctation. Examination of these angiograms revealed, in addition to tortuosity of the arterioles, an increased density of retinal and choroidal capillaries in the capillary filling phase. Increased Fluorescence angiography makes it possible to study the status of the retinal and choroidal vasculature including capillaries. In this report emphasis will be placed on the fundic vascular pattern in patients with aortic coarctation studied by this method.
Fluorescence angiograms were performed in 25 patients with aortic coarctation. Examination of these angiograms revealed, in addition to tortuosity of the arterioles, an increased density of retinal and choroidal capillaries in the capillary filling phase. Increased density of the retinal and choroidal capillaries was found in all but one of 7 patients examined before operation. In I5 out of I8 patients examined only after operation a similar fluorescent glow was found after the successful reconstructive vascular operation, even for Io years. All the patients without signs of increased capillarization were operated on at an advanced age.
Corkscrew-shaped tortuosity of the retinal arteries, with almost entire absence of signs of hypertensive retinopathy, have been described as the most characteristic findings in aortic coarctation (Nicolson, 1940;  Rhodes and Durbin, I942; Schwartz, I946; Lundar, 1948;  Connelly and Gibson, I949; Granstr6m, I95').
Fluorescence angiography makes it possible to study the status of the retinal and choroidal vasculature including capillaries. In this report emphasis will be placed on the fundic vascular pattern in patients with aortic coarctation studied by this method.
Subjects and methods
The fundi of 25 patients with aortic coarctation were studied by fluorescence angiography. The ages of the patients ranged from I7 to 46 years. In 7 cases fluorescence angiography was performed both before and after operation. In i8 cases it was performed after successful reconstructive vascular surgery. Before fluorescence angiography, physical and ophthalmoscopic examinations were made, and serum creatinine and urinary sediment determined. The fluorescence angiograms were evaluated by the ophthalmologist, who was unaware of the history and clinical data of the patients.
Injections of 2-5-5 ml. All the patients were subjectively symptom free. Serum creatinine and urinary sediment were within normal limits in every case. None of the patients was receiving any therapy.
Fluorescence angiographic findings are presented in Table 2 . Seven patients (i, 9, 15, 22, 23, 24 , and 25) were examined both before and after operation. Tortuosity of the retinal vessels could be demonstrated before operation in 4 of the 7 patients. The tortuosity of the vessels persisted after operation when the patients were examined 4 days to 4 months after operation. In those only examined after operation it was seen in half the cases. Arterioles as well as venules were found to be tortuous (Fig. I ). The principal finding was increased density of the capillaries. It was most clearly visible as a fluorescent glow in angiograms taken at the early venous filling phase, that is the phase when the retinal and choroidal capillaries are filled with the dye (Fig. 2a, 2b, Fig. 3 ). In these photographs an increased density of both retinal and choroidal capillaries could be seen. In a few of the photographs the intricate capillary patterns of retina and choroidea could be seen separately. Increased density of the interpretation of the angiograms, the fluorescent photographs were examined first, and the results were then correlated with the historical data and blood pressure levels of the patients. The most typical finding in the fluorescent photographs was an increased fluorescent glow. It was most intense in the capillary filling phase, when retinal as well as choroidal capillaries were filled with the dye. It was impossible to interpret which of these two capillary beds was predominantly filled with fluorescein. The increased density of the retino-choroidal network was found more often than tortuosity in the retinal vessels. As retinal and choroidal capillarization develops during foetal life or during the perinatal period (Michaelson, 1954;  Henkind and De Oliveira, I967; Shakib, De Oliveira, and Henkind, I968), the increased meshwork may form at the same time, because signs of neovasculogenesis (e.g. newly formed vessels) were absent in every case.
The origin of vasculogenic cells in the retina is not yet fully explained (Ashton, 1954; Michaelson, 1954; Cogan, i963; Shakib et al., I968) . No other factors leading to the formation of capillaries are known. It may be assumed that in aortic coarctation one of the stimuli leading to proliferation of the capillary meshwork in the choroidea and retina is the existence from foetal life of an abnormal intraarterial pressure above the constriction. However, it is difficult to decide whether the high blood pressure is the prime factor, because, as far as we know, no similar choroidal and retinal alterations are seen in any other form of hypertension.
Only in 4 cases was there no evidence of increased fluorescence in the angiograms. One patient (Case 23) was examined before and after operation. All these 4 patients were operated on at advanced ages (35-45 years). On the other hand, the time elapsing between the operation and the examination did not differ from that of the other patients.
Furthermore, in 2 of these 4 patients focal narrowing and/or straightening of the retinal vessels could be detected, i.e. vascular alterations that were siniilar to those seen in benign hypertension. Because of the relatively advanced age at the time of the operation, the blood pressure had been high for a long time, the course resembling that of benign hypertension. However, it has been emphasized that in aortic coarctation signs of hypertensive retinopathy are almost entirely lacking (Granstr6m, 195 i) . Moreover, in one patient in this series, with straightening and focal narrowing of the retinal vessels and with a normal fluorescence pattern in angiograms, the blood pressure in the arms before operation was almost normal (i6o/8o mm. Hg). Thus, the only characteristic common to these 4 patients with a normal fluorescence pattem is their greater age, which is also reflected in the fluorescence photographs as local morphological degenerative changes in the vascular walls. 
